Cadmium acetate, thiourea and ammonia solution (28-30%) for the synthesis of CdS thin film electrodes were obtained from Sigma-Aldrich. For the preparation of TiO 2 thin film electrodes, nitric acid was purchased from Fisher Scientific, and the TiO 2 particles were Degussa P25 (80% anatase, 20% rutile, average diameter 21 nm). Indium tin oxide (ITO)-coated glass slides, used as substrates on which to grow semiconductor thin films, were purchased from SPI, USA.
containing 0.19 g thiourea was then added to the reaction mixture containing cadmium acetate. The activated ITO substrate was placed in a vial containing the reaction solution, ensuring that a portion of the substrate remained out of solution, and this mixture was then heated at ca. 90 °C for 30 min. Upon heating, the thiourea releases sulphide ions which then form CdS by metathesis with the hydrolysed Cd species. Following CdS deposition, the thin film was washed thoroughly with deionized H 2 O to remove un-adsorbed CdS particles, and dried at room temperature.
TiO 2 :
A suspension was prepared by dispersing 50 mg TiO 2 (P25) in 70 µL of 0.1 M HNO 3 followed by sonication for 30 min. The ITO or FTO substrate was cleaned by sonication for 15 min each in acetone/ethanol water, and TiO 2 thin films were then deposited onto a cleaned conducting glass substrate by the 'doctors blade' method. The TiO 2 films were then subjected to heat treatment at 450 °C for 30 min (heated at 5 °C min −1 ).
Fabrication of electrodes from semiconductor thin films
The synthesized CdS/TiO 2 thin films were converted into electrodes by making ohmic contact with copper wire using silver paint at an uncoated area of the transparent conducting oxide. The contact edges and backsides of films were then covered by epoxy, leaving only CdS or TiO 2 exposed.
Attachment of enzymes to electrode surfaces
To study the electrochemistry of enzymes on CdS, TiO 2 and PGE electrodes, aliquots of enzyme samples (either CODH or H 2 ase were adsorbed by casting a small amount of enzyme solution onto the electrode, and the enzyme films were left to partially dry for a few minutes before immersing in the electrolyte. All of these manipulations were performed in a glove box (Belle Technologies, O 2 < 3 ppm) under a nitrogen gas atmosphere.
Electrochemistry experiments
The enzyme-modified CdS and TiO 2 electrodes were used as working electrodes in the electrochemical cell, with a Pt counter electrode and a Ag/AgCl reference electrode. The electrochemistry experiments were conducted using an Autolab potentiostat. To undertake CV measurements under light, a Kodac light source (Kodak Carousel S-AV 1010 projector fitted with a 250 W tungsten-halogen bulb and a 420 nm long-pass filter, (UQG Optics) was used.
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Figure S1 SEM image of (A) pyrolytic graphite edge surface. Figure S1 shows the SEM images of PGE. The electrode surface consists of elongated platelets. 
